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(54) Electric vaporizer, particularly for deodorant and insectlcidal liquids and the like 

(57) An electric vaporizer, particularly for deodorant 
and insecticidal liquids and the like, comprising an 
enclosure (2) which accommodates a heater (6) which 
is supplied by the electric mains and is adapted to 
engage a wick (7) designed to be immersed in a con- 
tainer (5) which contains a liquid to be evaporated; the 
vaporizer is constituted by switching means (17) for 
driving the heater (6) on/off and by means for setting 
(14) the on/off threshold of the switching means (17) in 
order to regulate the power dissipated in the heater (6). 
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Description 

[0001] The present invention relates to an electric 
vaporizer, particularly for deodorant and insecticidal liq- 
uids and the like. 5 
[0002] It is known that several types of electric 
vaporizers are currently commercially available being 
designed to introduce in the air a preset amount of liquid 
by evaporation produced by heating, in order to deodor- 
ize enclosed spaces or for insecticidal use. io 
[0003] These vaporizers are composed, in their 
simplest embodiment, by a heater surrounding a wick 
which draws from a container liquid to be evaporated. 
The embodiment is completed by an enclosure which 
supports the container and optionally by a switch and by 15 
a luminous indicator which indicates the operating con- 
dition. 

[0004] In view of the requirement to adjust the 
amount of released liquid, which has arisen mainly but 
not exclusively in the fragrance market, some vaporiz- 20 
ers are equipped with adjustment means. 
[0005] Some commercially available vaporizers 
achieve said adjustment mechanically, by positioning 
the heater coaxial ly around the wick by means of a 
screw-operated vertical actuator. 25 
[0006] Other vaporizers instead achieve the adjust- 
ment mechanically by turning the heater about an axis 
which is perpendicular to the wick. 
[0007] These vaporizers are often inaccurate, since 
their operation depends on factors such as the mechan- 30 
ical position of the wick with respect to the heating ele- 
ment; this in fact causes an asymmetrical heating of the 
wick, consequently producing temperature gradients 
which, by saturating the pores of the wick, cause a loss 
of effectiveness in the electric vaporization of the liquid 35 
or of its active principle. 

[0008] Another drawback of which currently com- 
mercially available vaporizers suffer is that the switch for 
switching the vaporizer on and off is constituted by 
mechanical parts which are added to the device that 40 
regulates the power dissipated in the heater. 
[0009] The aim of the present invention is to elimi- 
nate the drawbacks noted above in conventional vapor- 
izers, by providing an electric vaporizer, particularly for 
deodorant and insecticidal liquids and the like, in which 45 
it is possible to regulate the power dissipated in the 
heater. 

[0010] Within the scope of this aim, an object of the 
present invention is to provide a vaporizer in which it is ' 
possible to limit the minimum operating temperature so 
precisely, safeguarding its functionality which may oth- 
erwise cause blockage of the capillary wick due to the 
thickened liquid. 

[0011] Another object of the present invention is to 
provide a switch which is inherent in the power regula- 55 
tor, differently from what is currently commercially avail- 
able, in which the switch is separate. 
[0012] Another object of the present invention is to 



: provide a vaporizer which has a simple structure, is rel- 
. atively easy to provide in practice, is safe in use, effec- 

: tive in operation, and relatively low in cost. 
[0013] These and other objects which will become 
better apparent hereinafter are achieved by an electric 
vaporizer, particularly for deodorant and insecticidal liq- 
uids and the like, comprising an enclosure which 
accommodates a heater supplied by the electric mains 
and adapted to engage a wick designed to be immersed 
in a container which contains a liquid to be evaporated, 
characterized in that it comprises switching means for 
driving said heater on/off and means for setting the 
on/off threshold of said switching means in order to reg- 
ulate the power dissipated in said heater. 
[0014] Further characteristics and advantages will 
become better apparent from a detailed description of 
preferred but not exclusive embodiments of an electric 
vaporizer, particularly for deodorant and insecticidal liq- 
uids and the like, according to the invention, illustrated 
only by way of non-limitative example in the accompa- 
nying drawings, wherein: 

Figure 1 is an exploded perspective view of the 
electric vaporizer according to the invention; 
Figure 2 is an electrical diagram of the electric 
vaporizer; 

Figure 3 is a view of a second embodiment of the 
electrical diagram; 

Figure 4 is a view of a third embodiment of the elec- 
trical diagram; 

Figure 5 is a view of a fourth embodiment of the 
electrical diagram; 

Figure 6 is a view of an embodiment of a resistor. 

[001 5] With reference to the above figures, 1 gener- 
ally designates an electric vaporizer, particularly for 
deodorant and insecticidal liquids and the like, accord- 
ing to the invention. Said vaporizer comprises an enclo- 
sure 2 having, on a substantially flat face 3, a seat 4 
which can be detachably engaged by a container 5 
which accommodates a liquid to be evaporated. 
[0016] The enclosure 2 internally accommodates a 
heater 6 which is supplied at low voltage by the electric 
mains and coaxially engages a wick 7 protruding from 
the top of the container 5. 

[0017] Moreover, the enclosure 2 internally accom- 
modates an electronic board 8 which supports switching 
means for driving on/off the heater 6 and means for set- 
ting the on/off threshold in order to adjust the power dis- 
sipated in the heater 6. 

[0018] The electronic board 8 has a hole 9 rotatably 
engaged by a pivot 1 0 which radially supports a resist- 
ance selector 12. Said pivot is rigidly coupled to a knob- 
switch 1 1 which can be operated from outside. 
[0019] Figure 2 illustrates the electrical diagram of 
the vaporizer, in which the switching means for driving 
on/off the heater are in series to the heater 6, hereinaf- 
ter schematically represented electrically by means of a 
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resistor 13. The on/off switching means are arranged in 
parallel to the means for setting the on/off threshold and 
comprise a voltage divider, constituted by a variable 
resistor 14 which is connected in series on a common 
terminal 1 5 to a capacitor 1 6 which is connected in par- 
allel to a first diode 1 9. The switching means are consti- 
tuted by a MOSFET 1 7, which is connected by means of 
its gate terminal 1 7a to the common terminal 1 5, and by 
a second diode 20 which schematically represents the 
diode being intrinsic to the MOSFET. 
[0020] In operation, the voltage divider is used to 
vary the voltage seen by the MOSFET, so that when 
said voltage exceeds the MOSFET switch-on threshold, 
said MOSFET starts to conduct, thus allowing the pas- 
sage of current in the heater 6. In this manner, by vary- 
ing the voltage seen by the MOSFET the power 
dissipated in the heater 6 is varied and therefore the 
level of liquid emitted by electronic adjustment between 
a medium value and a maximum value due to the pres- 
ence of the diode which is intrinsic to the MOSFET This 
embodiment in fact allows to perform adjustments only 
in the first half of the power supply period, while in the 
second half of the power supply period the first diode 
19, by shorting the gate-source voltage, forces the pas- 
sage of current for all the second half of the period 
through the second diode 20. In this manner, the power 
sent to the heater 6 is regulated electronically between 
a medium value and a maximum value. The present cir- 
cuit is appropriate for the principle of electric vaporiza- 
tion, in which it is necessary to ensure a minimum 
evaporation temperature below which one must not go, 
because the vaporizer suddenly loses its effectiveness. 
[0021] Figure 3 illustrates a second embodiment of 
the electric circuit shown in Figure 2. 
[0022] Said second embodiment differs from the 
preceding one due to the absence of the diode 19 and 
due to the presence of a diode 18 in series to the heater 
6. Said diode 1 8 causes the transmission of the power 
sent to the heater 6 to be unipolar, allowing power regu- 
lation between a null value and a maximum value. 
[0023] Figure 4 schematically shows the electric cir- 
cuit according to a third embodiment, in which the 
switching means for driving the heater on/off comprise a 
triac 21 in which the gate terminal 21a is connected, by 
means of a diac 22, to the common terminal 15. 
[0024] During operation, the voltage divider varies 
the phase of the signal seen by the diac 22. This allows 
to adjust the starting angle within the half-period of the 
supply frequency, and therefore allows to electronically 
regulate the on period of the triac 21, i.e., the time for 
which power is transmitted to the heater 6. 
[0025] Figure 5 illustrates a fourth embodiment of 
the electric circuit shown in Figure 4. 
[0026] The circuit differs from the preceding one 
due to the presence of a diode 23 in parallel to the vari- 
able resistor 14. This allows to regulate the power 
between a medium value and a maximum value, as 
indeed required by some electric vaporizers. This circuit 



in fact is quite appropriate to comply with the principle of 
electric vaporization, in which it is necessary to ensure 
a minimum evaporation temperature, below which one 
must not go because the vaporizer suddenly loses 

5 effectiveness. 

[0027] The variable resistor 14 provided in the 
invention and in its different embodiments can be modi- 
fied by continuous values or by discrete values. Said 
resistor is provided, for example, by way of a layer of 

10 carbon which is integrated on the board with a linear or 
semicircular arrangement and over which the resistance 
selector 12 passes, or as a separate component with 
respect to the electronic board 8. 

[0028] With reference to a semicircular arrange- 

15 ment, the numeral 14a generally designates a variable 
resistor which can be integrated on the electronic board 
(see Figure 6). Said resistor, differently from commer- 
cially available components, has a layer of carbon 14b 
which can be limited to a value of a mechanical angle 

20 which reaches approximately 230° so that at said value 
the circuit is practically open due to the high value of the 
resistance. The variable resistor thus provided allows to 
spare the switch, since it directly performs this function, 
as in practice it eliminates the value of the current. 

25 [0029] From the above description it is evident that 
the invention achieves the intended aim and objects, 
and in particular it is stressed that the adjustment of the 
power dissipated on the heater is achieved electroni- 
cally and without moving mechanical parts. 

30 [0030] Another very important aspect is that it is 
possible to provide a lower limit to the power dissipated 
on the heater, so that the minimum operating tempera- 
ture does not drop below a certain minimum value, safe- 
guarding the functionality of the vaporizer, which 

35 otherwise may cause the wick to block due to the thick- 
ened liquid. 

[0031] Another very interesting aspect is due to the 
fact that the vaporizer intrinsically implements the 
switch function. 
40 [0032] The electronic adjustment allows to provide 
the heater with the necessary power, thus optimizing 
energy consumption problems. 

[0033] Moreover, electronic adjustment allows to 
make the heater independent of any interaction with 
45 mechanically moving parts, allowing an aesthetically 
optimized shape. 

[0034] The invention thus conceived is susceptible 
of numerous modifications and variations, all of which 
are within the scope of the appended claims. 

so [0035] All the details may furthermore be replaced 
with other technically equivalent ones. 
[0036] In practice, the materials employed, as well 
as the shapes and the dimensions, may be any accord- 
ing to requirements without thereby abandoning the 

55 protective scope of the appended claims. 

[0037] The disclosures in Italian Patent Application 
No. BO99A000292 from which this application claims 
priority are incorporated herein by reference. 
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[0038] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the interpretation of each element identified by 
way of example by such reference signs. 

Claims 

1. An electric vaporizer, particularly for deodorant and 
insecticidal liquids and the like, comprising an 
enclosure (2) which accommodates a heater (6) 
which is supplied by the electric mains and is 
adapted to engage a wick (7) designed to be 
immersed in a container (5) which contains a liquid 
to be evaporated, characterized in that it comprises 
switching means (17) for driving said heater (6) 
on/off and means for setting (14) the on/off thresh- 
old of said switching means (1 7) in order to regulate 
the power dissipated in said heater (6). 



8. The electric vaporizer according to one or more of 
the preceding claims, characterized in that said 
switching means comprise a triac (21) with a gate 
terminal (21a) which is connected to a diac (22) 

5 which is connected to said common terminal (1 5). 

9. The electric vaporizer according to one or more of 
the preceding claims, characterized in that it com- 
prises a diode (23) which is connected in parallel to 

10 said variable resistor (14) in order to regulate the 
power dissipated in said heater (6,13) between a 
medium value and a maximum value. 

10. The electric vaporizer according to one or more of 
15 the preceding claims, characterized in that said var- 
iable resistor (14) can be modified by continuous or 
discrete values. 

11. The electric vaporizer according to one or more of 
20 the preceding claims, characterized in that said var- 
iable resistor (14) acts as on/off switch. 



► 



2. The electric vaporizer according to claim 1 , charac- 
terized in that said switching means (17) are con- 
nected in series to said heater (6). 25 



3. The electric vaporizer according to claims 1 and 2, 
characterized in that said means for setting the 
on/off threshold comprise a voltage divider (14) 
which is connected in parallel to said switching 30 
means. 



4. The electric vaporizer according to one or more of 
the preceding claims, characterized in that said 
voltage divider comprises a variable resistor (14) 35 
and a capacitor (16) which are connected in series 
on a common terminal (15). 



5. The electric vaporizer according to one or more of 

the preceding claims, characterized in that said 40 
switching means comprise a MOSFET (17) whose 
gate terminal (17a) is connected to said common 
terminal (15). 

6. The electric vaporizer according to one or more of 45 
the preceding claims, characterized in that it com- 
prises a first diode (1 9) which is connected in paral- 
lel to said capacitor (16) in order to regulate the 
power dissipated in said heater (6,13) between a 
medium value and a maximum value. so 

7. The electric vaporizer according to one or more of 
the preceding claims, characterized in that it com- 
prises a diode (18) which is arranged in series 
between said heater (6,13) and said MOSFET (17) 55 
for the regulation of the power of said heater (6,13) 
between a null value and a maximum value. 
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